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The oven-dried ground roots of Xy/opia africana
yields a novel tricyclic compound,3-1sopropyl-9a-
methyl-l,2,4a,9a-tetrahydroxanthene 1 Which is being
reported for the first time from a natural source.
The family Annonaceae is of considerable econ-
omic and medicinal importance. 1 - 6 It is because
of this importance that I undertook the investiga-
tion of the roots of Xylopia africana for medic-
inally and chemically interesting compounds. The
isolation and characterization of a novel tricyclic
compound 1 are reported in this report.
The UV spectrum (CHCI3) of 1 gave peaks at
242 (log E 3.17),277(3.39) and 285 nm (3.36).
The high resolution MS of 1 gave peaks at mlz
242.3600 (M+; 8%) (Calc. for C17H220:
242.3602), 199(M+ - 43; 2%);
136(M+ -106;20%), 131(M+ -111; 18%),
121(M+ -121; 37%), 119(M+ -123; 18%),
108(M+ -134; 51%), 93(M+ -149; 100%),
91(M+ -151; 35%) and 77(M+ -165; 34%). The
peak at m/z 199 corresponds to the loss of an
isopropyl radical while the rearrangement peaks
at m/z 136 and 108 represent the fission of the
molecule at C9-C9a and C4a - 0 bonds into two
fragments, the first fragment being terpenoid (m/z
136) and the second, phenol-methylene (m/z
108). The peak at m/z 121 is generated by the
loss of C-13 methyl group from the mlz 136 frag-
ment. Cleavage of the C9-C9a and Cll - 0 bonds
gives a rearrangement peak at mlz 91 while simi-
lar cleavage at C9-C12 and C4a - 0 bonds results
in the formation of the rn/z 93 fragment. The
presence of a benzene ring is further confirmed
by the peak at m/z 77.
The IH NMR spectrum of 1 (d. Table I) reveals
the presence of an ortho-disubstituted benzene
ring. The multiplet at 0 5.50 can be assigned to
the proton of a trisubstituted double bond. A me-
thyl group on a quaternary carbon is observed at
Note
o 1.02 and two methyl groups on a methine car-
bon between 1.02 and 0.97. Based on the calcula-
tion of unsaturation from the approximate formu-
la, it is inferred that compound 1 possesses a tri-
cyclic structure.
The analysis of the IH NMR spectrum using
two-dimensional homo nuclear DQFCOSY corre-
lation permitted a complete map of the coupling
scale of all the protons present in the molecule to
be traced out in an unambiguous manner.
Compound 1 contains two stereogenic centres
at C-9a and C-4a and this implies the possible ex-
istence of two diastereoisomers-the cis-isomer
with CH3-13 and H-4a on the same side of the
molecule and the trans-isomer with CH3-13 and
H-4a on the opposite sides of the molecule. The
stereochemical determination of the structure of 1
uses the nuclear Overhauser effect (nOe) between
the protons of the CH3-13 and H-4a. Selective ir-
radiation of the methyl group, CH3-13, produces
a significant increase in the intensity of the pro-
tons H-4a, H-4 and H-9J). This indicates a special
proximity between CH3-13 and H-4a. Irradiation
of the olefinic proton causes an enhancement of
the methyls of the isopropyl moiety and this esta-
blishes proximity between the methyls of the isop-
ropyl group and the olefinic proton. The stereo-
Table I-IH NMR spectrum of compound 1 (Chemical shifts
in 0, ppm)















chemical structure of compound 1 under exami-
nation is, therefore, of the cis-type. The nOe sug-
gests that the angular methyl must lie opposite to
the olefinic centre, i.e. at C-9a, and rules out the
possibility of placing the olefinic bond between
C-l and C-2 since irradiation (reversal procedure)
caused enhancement of H-4 which is not possible
with H-l and H-2.
The l3C NMR spectrum of 1 shows signals at b
31.30(C-l), 23.25 (C-2), 146.94 (C-3), 119.78 (C-
4), 77.85 (C-4a), 116.31 (C-5), 126.96 (C-6),
119.85 (C-7), 129.66 (C-8), 33.61 (C-9), 29.82
(C-9a), 152.82 (C-11), 121.23 (C-12), 25.27 (C-
13),34.50 (C-14), 21.22 - 21.35 (C-15 and C-16).
The aromatic signals appear between b 116.00
and 129.00 for the benzene ring since signals of
Sp2 carbon atoms appear between 115.00 and
145.00 (ref. 7). The signal at b 121.23 is assigned
to C-12, a trisubstituted carbon, while the low
field shift at 152.82 is due to C-11 (carbon bear-
ing the oxygen). The cyclohexene ring signals ap-
pearing at b 31.30 (C-1) and 23.25 (C-2) are as-
signable to the Sp3 hybridized carbons and those
at 146.94 (C-3) and 119.78 (C-4) are due to the
carbons bearing the double bond".
Besides the arguments already given the l3C
chemical shifts for the benzene carbons C-5,
C-6, C-7, C-8, C-11 and'C-12 of 1, closely agree
with those of equivalent benzene carbons [116.39
(C-3'), 127.12 (C-4'), 119.11 (C-5'), 128.64 (C-6')
153.77 (C-2') and 121.25 (C-1')] of uvarisesquiter-
pene", a benzylated sesquiterpene. That the sub-
stitutent at C-3 is isopropyl is indicated by the
chemical shifts at b 34.50 for the methine carbon
(C-14), and 21.22 and 21.35 for the C-15, and
C-16 methyl groups, respectively", A comparison
of the l3C NMR data with DEPT spectrum and
heteronuclear correlation C-H spectrum of 1 per-
mitted an unambiguous assignment of the l3C re-
sonances.
Comparison of l3C NMR of. 1 with that of b-
selinene'" (a compound having the olefinic bond
and isopropyl group in the same position in the
cyclohexene ring as 1) suggests the position of the
olefinic bond and the isopropyl group to be at
C-3. The reported'? C-3 chemical shift for b-
selinene is b 146.85 whereas it is 146.94 for com-
pound 1.
A derivative of 1 was prei ared by bromination
and the colourless crystals obtained were subject-
ed to X-ray crystallographic analysis. From the
perspective drawing of one of the independent
molecules of the derivative (Figure 1), compound
1 was identified as 3-Isopropyl-9a-methyl-






Figure i-Perspective drawing of the X-ray model of an indepen-
dent molecule of 3-isopropyl-9a-methyl-l, 2,4a, 9a~1etrahydro- 3,
4-dibromoxanthane. Hydrogens are omitted for clarity .
• inside the ring indicates oxygen
• outside the ring indicates bromine atoms.
reported for the first time from any natural
source.
Experimental Procedure
Fresh roots of the plant were collected from
Eniong Abatim in Cross River State of Nigeria in
August 1994 and authenticated by Dr D John of
the Biological Sciences Department of the Uni-
versity of Calabar. A voucher specimen docu-
menting this collection is deposited in the Herbar-
ium of the University of Calabar, Calabar.
Extraction and isolation. Oven-dried ground
roots (500g) of the plant was exhaustively extract-
ed by percolation with dichlorornethane for 24hr.
After solvent evaporation, 28.35g of crude mate-
rial was obtained, Preliminary column chromatog-
raphy of 3g of the crude extract over silica gel G
(l.2kg) and eluting with chloroform-methanol
(1:19) yielded fractions (a) (800mg) and (b) (1.5g)
which were mixtures. Fraction-a (800mg) was fur-
ther column chromatographed over silica gel G
(400g) and eluted with EtOAc-n-hexane (1:9).
Different fractions of the eluate were separately
injected into gas chromatograph for the purpose
of identifying which fraction contained a pure
compound. Contents of test tubes 20-34 were
found to be pure and on evaporation yielded
35mg of 3-isopropyl-9a-methyl-l,2,4a,9a-
tetrahydroxanthene 1. Fraction-b (500mg) was al-
so chromatographed over silica gel G (400g) elut-
ing first with EtOAc-n-hexane (1:9) and then with
cyclohexane-ethyl acetate (19:1). The eluate
yielded benzyl benzoate, o-methoxybenzyl benzo-
ate and chamanen all being known compounds.
ElMS was run at 70 eV with a probe tempera-
ture of 200°C on a Varian MAT 700 spectrome-
ter. IH NMR spectra were run in CDCl3 on a
Bruker WH 360 instrument at 300 MHZ using
TMS as internal standard and l3C NMR spectra
in CDCl3 on a Bruker WH 31)0 instrument at
75.43 MHZ using TMS as internal standard.
Preparation ·of bromine derivative. About
25mg of compound 1 was treated with bromine in
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tetrachloromethane. The colourless crystals ob-
tained were recrystallised from ethanol. The nee-
dle-like crystals obtained were subjected to X-ray
analysis.
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